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1 Background 



Why Target Small Commercial? 

Buildings less than 50,000 sf consume 44% of total 
commercial building energy.  
 
 
 
 
95% of commercial buildings are less than 50,000 sf. 
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Why Target Small Commercial? 

On average, $23,000 is spent on 
utilities every year in a small 
commercial building.  
 
 
 
 
 
Cost-effective energy upgrades 
could reduce that by 30%.  

We’re targeting 3-5% savings 
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Why Target Small Commercial? 

What is the biggest use of energy in small commercial buildings? 
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HVAC

LIGHTING

HOT WATER

REFRIGERATION

COOKING

COMPUTERS & OFFICE
EQUIPMENT

MISCELLANEOUS

OFFICE 



Why Target Small Commercial? 

How do small commercial buildings use energy? 
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In spite of the opportunities the small commercial market has been underserved 
relative to efficiency services – tight margins, lack of energy mgt staff 
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Introduction to the EMP 
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Walkthrough 

Analyze 
interval data 

Analyze 
monthly data 
& benchmark 

Check 
results 

Communicate 
with owner 

E1 

E2 

E3 

E4 

E5 

Offering for HVAC contractors to expand services, consider whole-building efficiency 
Low transaction costs are critical in serving small building sector -4hrs, twice/yr 
5 steps to identify low/no-cost energy improvements targeting 3-5% savings 
Leveraging free, inexpensive tools 



Technical Elements 

Element Activity Package elements 

E1 Analyze utility data & 
Benchmark relative to peers 

Guidelines for how to analyze data and 
benchmark, 
Worksheet for analysis and tracking, 
List of some available tools 

E2 Analyze interval data (hourly, 15min) Guidelines on how to obtain and analyze 
data, 
Worksheet for analysis and tracking, 
List of some available tools 

E3 Walkthrough Checklist of things to look for, for example 
   - programmed thermostat 
   - occupancy sensors, location & presence 
Guidelines on how to problems 

E4 Communicating with owner 
 

Guidelines on how to sell energy efficiency 
upgrades, 
Automated template to summarize status 
and recommendations, 
Resources to identify incentives, 
Tips on working with owner to set goals 

E5 Check results Guidelines on how to evaluate results, 
Worksheet for analysis and tracking, 
Tips on how to proceed 
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Technical Elements: Available Tools 

The package makes use of already available, free or low-cost software to do 
the recommended analyses. The package contains a list of relevant tools. 

Examples of tools are provided for informational purposes only. Those listed 
here and in the package are representative but not comprehensive.  
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Technical Elements: Pilot Building 

To illustrate the package analysis, we use a site 

from the pilot demonstration: 

 Fast food restaurant 

 3000 sq ft 

 Bay area location 

 About $26,000/yr energy costs 
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Element 1: Monthly Data & Benchmarking 

Requires:    

At least 1 year of monthly electricity and fuel use;  

Building floor area & type;  

30-60 minutes 

Analyze 
monthly data 
& benchmark 

C) How does my building compare to 
others? 

 Energy use intensity (kBTU / sf – yr) 
 % of buildings with higher EUI         

(Energy Star Score) 

A) What are the seasonal 
patterns? 

B)  How does this year compare 
with the previous year? 

from GreenQuest 

from GreenQuest 

from Noesis 
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Element 1: Monthly Data & Benchmarking 

Each element contains a set of guidelines 
(left) and a worksheet (right). 
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Element 1: Pilot Building 

Monthly data analysis: 
 
 

Natural Gas 

Electricity 

2011 

2012 
2013 

2011 

2012 2013 At the fast food 
restaurant, electricity 
use is relatively 
constant, year to year. 

But natural gas use 
has increased over 
the past year. 
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Element 1: Pilot Building 

Benchmarking:  Because Energy Star does not rate restaurants, EnergyIQ was used 
to benchmark the site against all fast food restaurants in California. 
 
 
        This fast food restaurant uses 729 kBTU/sf-yr  
 
 

85% of fast food restaurants in California use 
less energy per square foot 

energyiq.lbl.gov 
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Element 2: Interval Data 

Requires:  

 3-12 months of hourly (smart meter) electricity data 

 30-60 minutes 

 

 

 

Analyze 
interval data A)  Are the daily and weekly load schedules as expected? 

B)  How much energy is used at night and on weekends (Base load)? 

C) Are there spikes or unusual activity ? 
 

D) Can peak loads be reduced or shifted to non-peak periods in the day? 
 

E) Are there changes over time? 
 

from BizEE 
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Element 2: Interval Data 
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Element 2: Interval Data 

Options: 
 Do analysis yourself 
 Order automated analysis 

 

Sample report page 
from EnergyAI 
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Element 3: Pilot Building 
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Element 3: Walkthrough 

1 hour walkthrough at building site 

 

Check lighting & thermostat settings 

 

Consult with manager about energy 
management practices 

 

Walkthrough 
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Element 3:  Walkthrough 

Specific walkthrough questions (bold are most important) 

1. Are occupancy sensors installed and working? Are they placed appropriately? 

2. Are incandescent or T12 fixtures present? 

3. Are fans or portable space heaters being used? 

4. Are radiators and air vents unobstructed? 

5. Are employees trained in energy conservation measures?  

6. Are doors/windows kept closed during heating and cooling season?  

7. Are computers and monitors set to sleep or off at night?  

8. Are lights scheduled? (time-based on/off control)?  

9. What is the most common HVAC complaint?  

10.Are vending machines set to turn off/sleep at off hours? 

11.Are thermostats programmed? (see 8a-8e) Are thermostats manually setback during off-hours? 

1. Does the setback schedule match occupancy schedule? 

2. Is heating setpoint for occupied hours 70°F or lower? 

3. Is heating setpoint for off-hours 62°F or lower? 

4. Is AC setpoint for occupied hours 75°F or higher? 

5. Is AC setpoint for off-hours 78°F or higher? 

12.Office: Are copy machines, printers &  fax machines shut off at the end of the day?  

13.Kitchen: Do you have a start-up/shutdown schedule for all equipment? Is equipment running or idling 
longer than necessary?  

14.Kitchen: Is there a service maintenance schedule?  

15.Kitchen: Are dishwashers only run when full?  
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Element 3: Pilot Building 

Walkthrough findings at the fast food restaurant: 
Reduce parking lighting hours  

Reduce dining room lighting hours / levels 

Adjust thermostat setback temp & timing 

 

 

Other possible issues to check: 

Check gaskets on refrigeration units 

Consider more efficient cooking equipment options 
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Element 4: Communicate with Owner 

 Tips on pitching efficiency 
measures 

 

 Tool to generate summary (right) 

 

 Incentive identification 

 

 Goal setting guidelines 
 “I think together we can improve the 

Energy Star Score by 5 points this year.” 

 

Communicate 
with owner 
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Element 5: Check Results 

Requires:  

 Updated monthly and/or hourly data 

 30-60 minutes 

 

 

 

Check 
results 

from Noesis 

A)  How much energy as 
been saved? 

B)  Can we verify changes to 
scheduling? 

from ECAM 

C) Further steps to energy efficiency 
 

D) Leveraging success in future sales opportunities 
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Q&A 
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QUESTIONS SO FAR? 
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Analyze 
monthly data 
& benchmark 

What Data You Need 

Analyze 
interval data 

Interval Data (hourly or sub-hourly) 

Requires:  

 3-12 months of hourly (smart meter) electricity data 

 30-60 minutes 
 

 

 

Monthly Data and Benchmarking 

Requires:  

 At least 1 year of monthly electricity and fuel use 

 Building floor area and type 

 30-60 minutes 
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Interval Data Types 

CSV Data 

 Text file 

 Can be imported into Spreadsheet 

 Easier for people to understand 
 

 

 

XML Data 

 Smart Meter data 

 Text File 

 Not very “human readable” 

 Requires software to read it  
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Accessing Data 
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Monthly Data Benchmarking Interval Data 

ENERGY STAR  
Portfolio Manager 
PGE My Energy Web Services 

PGE My Energy website 

GreenQuest 
Free online  
One building per login account.  

Energy IQ 
Free 

 

Building Energy Fingerprint 
Free, online, PDF report (XML) 

Noesis 
$$, online 

Target Finder 
Free, online 

Leafully 
Free, online (XML) 

WegoWise 
$$, online 

WegoWise 
$$, online 

Green Charts 
Free, online (XML) 
 

Green Button Grapher 
Free, online (XML) 

Energy Ai 
$$, PDF Report (CSV) 

Data Analysis Software Tools 

https://sites.google.com/a/lbl.gov/emp/softwaretools 
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Accessing Data 

Data from PGE 
 Set up a My Energy account  

http://www.pge.com/en/mybusiness/account/diy/index.page  

 Business Energy Checkup 

 Track your energy use 
 http://www.pge.com/en/mybusiness/account/diy/businesscheckup.page 

 ENERGY STAR Portfolio Manager  
connection for benchmarking 
 http://www.pge.com/en/mybusiness/account/diy/benchmarking.page   

 Lots of information on the PGE website 
 

 

 

http://www.pge.com/en/mybusiness/account/diy/index.page
http://www.pge.com/en/mybusiness/account/diy/index.page
http://www.pge.com/en/mybusiness/account/diy/businesscheckup.page
http://www.pge.com/en/mybusiness/account/diy/businesscheckup.page
http://www.pge.com/en/mybusiness/account/diy/benchmarking.page
http://www.pge.com/en/mybusiness/account/diy/benchmarking.page
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Sample Building: Office 
Building Type Office 

(Small-Med Biz TOU Med Use - PGE) 

Location Lathrop, CA      95330 

Year Built 1960 

Floor Area 2,000 

Number of occupants 15 

Hours Occupied 50 (8 am – 6 pm, 10 hrs / day, 5 days / wk)  

Interval data period 3/6/2011 – 4/6/2012 

Electricity Gas 

Cooling / lighting / plug loads Heating 

Annual consumption 11,247  kWh 200 therms 

Per SF 5.6 kW/sf            (19 kBtu/sf) 0.10 therms/sf        (10 kBtu/sf) 

Annual cost $ 2,024 $190 

Cost / unit of fuel $ 0.18 / kWh $ 0.95 / therm 
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Benchmarking 
Compare your building to similar buildings 

Calculate Energy Use Intensity (EUI) 
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EnergyIQ 
Cost Free 
Format Online 
Feature
s 

Benchmarking 
Limited energy use tracking  
Can retrieve data from Portfolio Manager 

Access energyiq.lbl.gov/  

http://energyiq.lbl.gov/
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Create an account 
Energy IQ - Benchmarking 



Energy IQ - Benchmarking 
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Enter the Building Details 

Click 
Save 



Energy IQ - Benchmarking 
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Define Peer Group  
for your building to trigger 
Actions 

Peer Group California 

Floor area 0 – 5,000 

Hours of operation 41 – 61 

Vintage 1941 - present 

Location Central Valley 

Office All options 

Click 
Save 

Use sliders to set 
lower and upper 

bounds 



Energy IQ - Benchmarking 
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Define Building Features 

Click 
Save 



Energy IQ - Benchmarking 
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Add Electricity Consumption 



Energy IQ - Benchmarking 
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Click 
Save Energy Use 

Only need to 
enter Annual Use 
and Annual Cost 

 
Can Default all 
other values 



Energy IQ - Benchmarking 
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Add Natural Gas Consumption 



Energy IQ - Benchmarking 
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Click 
Save Energy Use 

Only need to 
enter Annual Use 
and Annual Cost 

 
Can Default all 
other values 



Energy IQ - Benchmarking 

45 

Program Summarizes Energy Use 



Energy IQ - Benchmarking 
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Click 
ACT to see the Actions 



Energy IQ - Benchmarking 
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Benchmarking Peer Group 

Metrics Whole Building Total Energy 

Normalize by Floor Area 

Peer Group California/Sample of Buildings 

Floor area 0 – 10,000 

Hours of operation 41 – 61 

Vintage 1941 - present 

Location Central Valley 

Office All options 



Energy IQ - Benchmarking 
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Benchmarking Peer Group 



Energy IQ - Benchmarking 
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Energy IQ - Benchmarking 
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Element 1, Page 11, Step 4 

29.0 kBtu/sf-yr 

34 
66% Percentile in EnergyIQ 

Office, < 10,000 
sf, Central 
Valley 

This building EUI = 29.0 kBtu/sf, mean = 22.3 kBtu/sf, range = 6.3 to 43.2 
kBtu/sf 
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Building Energy Fingerprint 
Cost Free 

Format Online 

Features Green Button data analysis (electricity only) 
(download data from utility in XML format) 

Access fingerprint.lbl.gov/ 

 

https://fingerprint.lbl.gov/
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Download Sample Data 

From Website: 
https://sites.google.com/a/lbl.gov/emp/documents 

 

 

 

 

 

pge_electric_interval_data_2011-03-06_to_2012-04-06 A6 Small-
Med Business Time of Use Medium Usage zipcode.xml 
 

 

 



Building Fingerprint  
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Enter the zip code 

Enter the year built (estimate if 
unknown) 

Enter floor area 

Locate your Green Button data file 
(must be “.xml” file format)  

Fill out the rest of the input fields as 
desired 

Log on to the website and fill in the input on the webform 

Click Upload Data 



Building Fingerprint  

54 

A Summary of the building input is displayed 

Click “Get your report” 

It can take a bit of time after you click on 
Upload Data for the program to get to this 
screen 



Building Fingerprint  
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A Summary of the building input 
is displayed 

Multi-page PDF report 
is generated 



Building Fingerprint  
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Morning 
Startup 

Review: 
• Daily Load Profile Shape 
• Morning Start up / Evening Shut down 
• Average, Highest and Lowest  

daily consumption 
 

Building Fingerprint  
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Daily Graphs: 
• Average consumption 
• Highest consumption (June 21) 
• Lowest consumption (January 16) 



Building Fingerprint  
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Consumption is 
consistent 
during the week 

Weekend 
• Low on Sat 
• Lowest on Sun 

Base Load 
Can this be 
reduced? 

Review: 
• Weekday vs weekend shape 
• Base Load 

What is this 
spike on 
Saturday? 



Building Fingerprint  
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Building Fingerprint  

60 

Spikes in 
early spring 



Building Fingerprint  
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Consumption is 
tied to outside 
temperature. 
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Element 2, Page 16, Step 2 

4 am 6 am 

Building Fingerprint  
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Element 2, Page 16-17, Step 3-4 

0.5 kW 2.5 kW 
0.2 kW 

2/15 1 kW spike above typical  

1 pm 5.5 kW 2.75 

Building Fingerprint  
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Summary Generator 
Spreadsheet 
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Spreadsheet can be downloaded from website 
https://sites.google.com/a/lbl.gov/emp/documents 

 

Summary Generator 

Download 
Spreadsheet 

https://sites.google.com/a/lbl.gov/emp/documents
https://sites.google.com/a/lbl.gov/emp/documents
https://sites.google.com/a/lbl.gov/emp/documents
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Enter 
Information 

Summary Generator 
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Enter Recommendations 

Summary Generator 
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Print 
Report 

Summary Generator 
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• Improve indoor environmental quality 
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Market Potential and Business Plan 

Based on total annual fuel expenditure for 
buildings <50k sf   (CBECS, 2003) 

• 5% savings (based on building commissioning results of Mills 2009) 

• Median savings of $200-900 

• 10% with highest energy use: savings of $1300-2300 

What is the 

energy and cost 

savings 

potential? 
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Market Potential and Business Plan 

Salary costs are 100 times energy costs 
in an office. 
 

6 minutes of 
productivity 

Energy 
bill 

Non-energy benefits, such as 
improved thermal comfort, can be 

significant. 
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Based on average annual expenditures    

(Romm & Browning 1998) 



Market Potential and Business Plan 

• Embed costs into maintenance contracts 
 

 
 
 
 
 
 
 

How would the 
package be 
financed? 

“Rather than charging $1500/yr, I would charge $1700 or $1750, 
and incorporate this into what I would offer them…. you’re 
adding value in the maintenance spiel and can monitor usage”  
       – contractor interviewee 
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Market Potential and Business Plan 

10-15% 
Premium 
on Service 
contract 
$100-
300/yr 

Attracts or 
retains an 
additional 
customer: 
$100-
600/yr 

Labor cost: 
8 hr per yr  
$400-500/yr 

Net profit: 

$100-
300/yr      
per customer in 
program 

Profit from 
upgrades 
performed 
$0-100 

Option 1:  Integrate into Service Contract 

Additional cost 
of service 
contract 
$100-300/yr 

Estimated 
utility savings 
$200-900/yr 

Annual savings: 

 up to 
~$550/yr 

Cost of any 
upgrades 
$0-300 

For the Customer: 

For the Contractor: 
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Demonstration Project 
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• Demonstration was designed to refine business model of the 
package 

• 16 Partner contractors nationwide 
• 24 sites for the demonstration 
• 400000+ sqf of space 
 

Image: Demonstration Sites 



Pilot Demonstration Project 

Lessons Learned 

Estimates of time taken and anticipated savings were validated 

 

Approach is better suited for owner-occupied buildings 
Tenanted spaces have split incentives, more actors involved 

 

The level of technical skills of contractors varies 
Minimize the number of tools required 

Automated data access is critical  

 

Given the initiative and time required to learn new tools, incorporating 
package instruction into a formal training venue would be beneficial 

 

Interval data engages both contractors & building staff to understand 
energy use patterns 
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Lessons Learned : Survey Results 
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0% 25% 50% 75%

The complete package

Element 1: Monthly Data Analysis

Element 1: Benchmarking

Element 2: Interval Data Analysis

Element 3: Walkthrough

Element 4: Communication & Reporting Materials

Element 5: Check Results

None of the elements

Other / not sure

Which components do you plan 

to to offer in the future? 



Lessons Learned : Survey Results 
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0% 25% 50% 75% 100%

Interest in new service offerings to grow client base

Interest in offering energy management

Interest to verify savings from other retrofit programs

Opportunity to learn new tools

Opportunity to interact with industry peers

Opportunity to interact with LBNL

Interest in latest advances in topic area

Interest to reduce environmental impacts

Other

What initially attracted you to participate in 

this program? 



Lessons Learned : Partner Feedback 
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“I think for me a lot of [the EMP] dovetails 
with things that I have been doing with 
benchmarking and monthly utility bill analysis 
but it formalizes it, and puts it all together in 
one place. It has a nice flow to it, it’s putting a 
lot of resources together in one place, and then 
brings in the interval data analysis piece which 
wasn’t always top of mind. … So this is 
definitely something that I will continue to be 
interested in and continue to use.” 

- Demonstration Partner Contractor “We’ve picked up two new 
accounts because I was able to 
say, you know why don’t you let 
me take a look at your energy 
usage and now we’re working on a 
proposal with them. So it’s 
actually benefited in more than a 
few ways.” 

- Demonstration Partner Contractor 



For more information 
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Project website: 
http://eis.lbl.gov/smallcomm.html 

 

 

 

 

 

 

Jessica Granderson,  
510-486-6792 

JGranderson@lbl.gov 

http://eis.lbl.gov/smallcomm.html

